A study of hydrogen exchange of monoclonal antibodies: specificity of the antigen-binding induced conformational stabilization.
Amide-hydrogen exchange of three anti-yeast iso-1-cytochrome-c IgG monoclonal antibodies and the Fab, prepared from one of them, were studied by infrared spectrophotometry in the presence and absence of the deuterated immunogen and evolutionarily related species (the deuterated immunogen contained a population of a dimer. Each subunit of the dimer appeared to bind to the antibodies in a manner similar to the monomer). The number of hydrogens of the antibodies whose exchange was suppressed on binding to the immunogen was found to exceed that estimated for the residues shielded by the immunogen. Analysis of the data suggests that such suppression of hydrogen exchange occurs mainly for the Fab domains, but not for the Fc. One of the antibodies showed two distinct classes of amide-hydrogens. Class-1 hydrogens (approx. 36/site) exchange faster than class 2 (approx. 37/site). The exchange of class-1 hydrogens was suppressed by binding to the immunogen, but not to the evolutionarily related species. The exchange of class-2 hydrogens was suppressed by binding to the evolutionarily related species, as well as to the immunogen. Thus, the suppression of exchange of class-1 hydrogens appears to occur by some kind of conformational stabilization, the mechanism of which differentiates between the deuterated immunogen and the evolutionarily related species. Evidence suggests that the trans-interactions of the Fab domains may modulate the hydrogen exchange. If it is assumed that the antigen-binding strengthens the trans-interactions in such a way that the exchange of the slower exchanging hydrogens is suppressed, this could explain the suppression of exchange of class-2 hydrogens.